We report on a chronic asymptomatic hepatitis B surface antigen (HBsAg) carrier who developed an increase in aminotransferase and HBsAg levels 1 year after lung transplantation. During treatment for cutaneous herpes simplex virus (HSV) infection with oral valaciclovir there was a marked decrease in replicating hepatitis B virus (HBV)-DNA and aminotransferase levels, which was sustained for 9 months by continuing low-dose valaciclovir. A second rise in aminotransferase levels again responded to a valaciclovir dose increase and the HBV-DNA levels declined further. Although we cannot exclude a spontaneous variation of the serologic parameters, our observation suggests that valaciclovir may represent a valuable therapeutic option in the treatment of chronic hepatitis B after lung transplantation.
Introduction
Hepatitis B surface antigen (HBsAg) carrier status is not an absolute contraindication for solid organ transplantation [1, 2] . However, post-transplant immunosuppressive therapy puts patients at risk for hepatitis B virus (HBV) infection recurrence [3] and survival of these patients may be limited by a fibrosing cholestatic hepatitis with rapidly progressive liver failure [4] . Different treatment modalities have been evaluated to decrease viral replication. IFN-␣ has produced favorable results, however, its use in organ transplant recipients is limited by its potential for precipitating graft rejection [5] . Recently, the nucleoside analogue lamivudine has been shown to be a potent inhibitor of HBV [6] . It is highly effective, unless resistance develops and approved for therapy of HBV infection. Ganciclovir [7] and famciclovir [8] have been studied with only very moderate effect and are not approved.To our knowledge, oral valaciclovir, a prodrug of aciclovir with substantially improved bioavailability, has not been studied in patients with active HBV infection.
Case Report
The 46-year-old female HBsAg carrier underwent bilateral lung transplantation for idiopathic bronchiectasis. The pre-transplantation HBsAg titer was 8,780 IU/ml, anti-HBe was positive and the liver function tests were normal. She received the organs from a donor who was negative for HBsAg, anti-HBs and anti-HBc IgG/IgM. Post-transplant immunosuppressive therapy included cyclosporine, prednisone and azathioprine. On postoperative day 300 an asymptomatic increase in aspartate and alanine aminotransferase levels was recorded (Figure 1 ). HBsAg titer and viral DNA replication rate were increased, suggesting reactivation of HBV infection. Anti-HBc IgM, anti-HBs and HBeAg were negative; anti-HBe was positive. Concurrently, a cutaneous herpes simplex virus (HSV) infection was diagnosed and treated with valaciclovir (3 g/day for 2 weeks). After cessation of therapy, HSV infection relapsed and therefore, long-term suppressive therapy with valaciclovir (1.5 g/day) was initiated. During valaciclovir treatment, HBsAg titers and the viral DNA replication rate significantly decreased from 227,000 IU/ml to 19,040 IU/ml and from 17,610 pg/ml to 966 pg/ml, respectively (HBsAg determined by MEIA, Abott, North-Chicago, USA; quantitative detection of HBV-DNA by a commercial standardized assay: hybrid capture system HBV-DNA; Digen Murex Diagnostic Chatillon, France). Daily dosage of regular immunosuppressive therapy consisting of prednisone 7.5 mg, azathioprine 75 mg and cyclosporine 50-75 mg (serum trough levels between 150-200 µg/l) was not changed at this time.
After aminotransferase values had normalized around postoperative day 500, there was another increase in alanine aminotransferase levels on postoperative day 600. After the valaciclovir dose had been increased again to 3 g/day, the liver enzyme levels definitively normalized.At the same time anti-HBe disappeared and HBe became detectable. A liver biopsy showed only minimal inflammatory infiltrates without evidence of cirrhosis. The patient has been well for more than 6 years after lung transplantation. He had only one other short-term increase in liver enzyme values at around postoperative day 2000.
Discussion
The most important finding in the present case report is the immediate rapid regression of the serological parameters of active HBV infection after the initiation of the treatment with valaciclovir for concurrent acute HSV infection.
The etiology of the increase of HBV parameters and transaminases after transplantation remains unclear. It was most probably due to a reactivation of silent infection as a consequence of the immunosuppression [9] . It is unknown whether such episodes had previously occurred in this patient. The negative serology of the donor makes a transmission by the transplant highly improbable. However, despite the lack of pertinent risk factors, a superinfection of the asymptomatic HBsAg carrier with a new HBV strain cannot be excluded. Comparisons of DNA sequences were not available.
Valaciclovir consists of L-valyl ester of aciclovir. After oral administration, valaciclovir is converted rapidly and almost completely into aciclovir by valaciclovir hydrolase in the intestinal wall and liver [10] . This process leads to a three to five times higher bioavailability than achieved by oral aciclovir and serum trough levels, approximating those of intravenous aciclovir. Aciclovir is activated to aciclovir triphosphate, the active antiviral form, and competitively inhibits viral DNA polymerase. It terminates the viral chain elongation and consecutively prevents replication of viral DNA. Drug resistance to valaciclovir is rare and occurs as a result of deficiency in thymidine kinase, an enzyme that converts aciclovir into aciclovir monophosphate.
IFN-␣ and lamivudine are currently the only well-established treatment modalities for chronic hepatitis B [6, 11] . The use of IFN in organ transplant recipients is limited by its potential to precipitate graft rejection [5] . Lamivudine, an oral nucleoside analogue, inhibits viral DNA replication [6] . It reduces necrosis, inflammation and hepatic fibrosis and increases the rate of HBeAg seroconversion. This treatment blocks but does not eliminate the source of replication and therefore after discontinuation drug recurrence is common [12] . Our observation suggests that the same is the case for valaciclovir.
10% of HBsAg carriers with anti-HBe antibodies shows persistent hepatic inflammation and each year 1.3% of this subgroup of patients develops cirrhosis [13] . Hepatitis activity can be monitored by liver enzyme levels. Aspartate aminotransferase has been shown to be superior to alanine aminotransferase in predicting hepatitis activity index and serum concentrations of HBV-DNA hybridization correlate with hepatic inflammation [13] . In our patient normalization of liver enzymes and reduction of HBV-DNA hybridization suggest decreased hepatitis activity. Although HBsAg did not reach the low values existing at the time of transplantation, except for one short-termed rebound, liver enzymes remained within the normal range for more than 5 years after the initiation of valaciclovir treatment and a liver biopsy showed only minimal inflammatory changes without evidence of cirrhosis.
In conclusion, our observation might indicate a possible therapeutic action of valaciclovir against chronic hepatitis B in solid organ transplant recipients. However, we cannot exclude a spontaneous variation of the serologic parameters. Current knowledge strongly supports the concept that all transplant recipient patients with inactive HBV infection before transplantation should be closely monitored and treated at the first sign of HBV reactivation with the most effective drug lamivudine [14] . The beneficial effect of valaciclovir suggests that combination therapy with lamivudine or treatment after lamivudine resistance has developed appear worthy of study. 
